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WKHFRQYHQWLRQDO3FRQWUROOHU7KHQZHZLOOSUHVHQWH[SHULPHQWDOUHVXOWV WKDWSHUIRUPHGLQERWK WKHVLPXODWLRQDQG
JDPHHQYLURQPHQWWRH[DPLQHLWVJDPHSHUIRUPDQFH
$V LWKDVEHHQDVVHUWHG LQ6HFWLRQ WKHGHVLJQRI WKH6,7)/&LVDFFRPSOLVKHGDVDQH[WHQVLRQRI LWV
EDVHOLQHFRXQWHUSDUW7KXVDVLWKDVEHHQSUHIHUUHGWRGHVLJQDQGHPSOR\D3W\SH6,7)/&LWLVQHFHVVDU\WRGHVLJQ
DFRQYHQWLRQDO3FRQWUROOHU,QWKLVFRQWH[WWKH*HQHWLF$OJRULWKPLVXVHGWRILQGWKHRSWLPDOSURSRUWLRQDOJDLQYDOXHܭH?H?RQDUDQGRPO\JHQHUDWHGWUDLQLQJUHIHUHQFHWUDMHFWRU\UHJDUGLQJWKHJDPHORJLFDVLOOXVWUDWHGLQ)LJD7KHGHILQHG
FRVWIXQFWLRQLVWKHZLGHO\XVHG,QWHJUDORI7LPH$EVROXWH(UURU,76(ZKLFKLVJLYHQEHORZ
 ൌ න ݁H?ሺݐሻݐ ݀ݐ 
7KHUHVXOWLQJRSWLPDOSDUDPHWHUYDOXHIRUWKHSURSRUWLRQDOJDLQLVIRXQGDVܭH?H?ൌ  ?Ǥ ? ?IURPWKHWUDLQLQJWUDMHFWRU\
7KHQWRHQKDQFHWKHFRQWUROSHUIRUPDQFHRILWVEDVHOLQHFRXQWHUSDUWLQSUHVHQFHRIXQFHUWDLQWLHVDQGQRQOLQHDULWLHVZH
SUHIHUUHGWRVHWWKH)28GHVLJQSDUDPHWHUVYDOXHDVߙ ൌ  ?Ǥ ?WRHQGXSZLWK െ H?H?H?ZKLFKLVSRWHQWLDOO\PRUHUREXVW
FRQWUROOHULQFRPSDULVRQZLWKLWVEDVHOLQHDQG െ H?H?H?FRXQWHUSDUWV7KHFRQWUROV\VWHPSHUIRUPDQFHVRIWKH6,7
)/& DQG3 FRQWUROOHU VWUXFWXUHV DUH JLYHQ LQ )LJD DQG WKHLU FRUUHVSRQGLQJ ,76( YDOXHV DUH  ? ? ? ? ? DQG  ? ? ? ? ?
UHVSHFWLYHO\,WFDQEHFRQFOXGHGWKDWWKH6,7)/&UHGXFHGWKH,76(YDOXHE\DERXW ? ?LQFRPSDULVRQWRLWVEDVHOLQH
FRXQWHUSDUWLQWKHWUDLQLQJSKDVH0RUHRYHUVLQFHWKHG\QDPLFVRIIODSS\ELUGV\VWHPLQKHUHQWQRQOLQHDULW\DVJLYHQLQ
ZHKDYHH[DPLQHGWKHFRQWUROOHUSHUIRUPDQFHVIRUDWHVWLQJWUDMHFWRU\ZKLFKLVDOVRJHQHUDWHGUDQGRPO\DVVKRZQ
LQ)LJE,QRWKHUZRUGVZHKDYHWHVWHGWKHFRQWUROOHUSHUIRUPDQFHVIRUGLIIHUHQWRSHUDWLQJSRLQWVDWZKLFKWKH\KDYH
QRWEHHQGHVLJQHG7KH,76(YDOXHVRIWKH6,7)/&DQG3FRQWUROOHUVWUXFWXUHVDUHFDOFXODWHGDV ? ? ? ? ?DQG ? ? ? ? ? ?
UHVSHFWLYHO\ 7KXV LQ FRPSDULVRQ ZLWK LWV FRQYHQWLRQDO FRXQWHUSDUW WKH 6,7)/& UHVXOWHG ZLWK D EHWWHU WUDFNLQJ
SHUIRUPDQFHDVVKRZQLQ)LJEDQGZDVDOVRDEOHWRUHGXFHWKH,76(YDOXHE\DERXW ? ? ?RQWKHWHVWLQJWUDMHFWRU\
0RUHRYHUZLWKUHVSHFWWRWKHJDPHORJLFLWLVZRUWKWRXQGHUOLQHDWWKHUHIHUHQFHYDULDWLRQሺݎH?ሻLQWKH ? ? ? ?H?H?IUDPH
WKHVKDGHGDUHDLQ)LJEWKDWWKHFRQYHQWLRQDOFRQWUROV\VWHPDOPRVWKLWWKH Hܶ?H?H?SLSHZKLFKZRXOGHQGWKHJDPH
2QWKHRWKHUKDQGIRUWKHVDPHRSHUDWLRQSRLQWWKH7IX]]LILHGIODSS\ELUGFRQWUROV\VWHPUHVXOWHGZLWKDVDWLVIDFWRU\
UHIHUHQFHWUDFNLQJSHUIRUPDQFH
,QWKHUHDOJDPHHQYLURQPHQWWKH,76(YDOXHFRPSDULVRQORVHVLWVLPSRUWDQFHDVWKHQXPEHURIVXFFHVVIXOO\
DYRLGHGSLSHVLVWKHLQGLFDWRURIWKHVFRUHUDWKHUWKDQWKHUHIHUHQFHWUDFNLQJSHUIRUPDQFH7KHUHIRUHVLQFHWKHJDPH
HQYLURQPHQWSDUDPHWHUVVXFKDVSLSHJDS¶VORFDWLRQቀ݌H?ǡ ݌H?ቁDUHJHQHUDWHGUDQGRPO\GXULQJWKHJDPHZHKDYHUHSHDWHG
HDFKH[SHULPHQW ? ?WLPHVWRJHWDQRYHUDOOSHUIRUPDQFHFRPSDULVRQ7KHUHVXOWVRIWKHJDPHSHUIRUPDQFHVDUHWDEXODWHG
LQ7DEOH,,ZKHUHWKHEHVWDQGDYHUDJHVFRUHVRIWKHH[SHULPHQWVDUHJLYHQ,WFDQEHFOHDUO\REVHUYHGWKDWWKH7IX]]\
FRQWUROVFKHPHLPSURYHGWKHDYHUDJHVFRUHDOPRVWE\ ? ? ?LQFRPSDULVRQZLWKLWVEDVHOLQHFRXQWHUSDUW&RQVHTXHQWO\
WKH6,7)/&VWUXFWXUHLVEHWWHUZKHQFRPSDUHGWRLWVFRQYHQWLRQDOFRXQWHUSDUWZLWKUHVSHFWWRERWKLWVFRQWURODQG
JDPHSHUIRUPDQFH
7DEOH&RQWUROSHUIRUPDQFHHYDOXDWLRQIRU)ODSS\%LUG
 $YHUDJH %HVW
3&RQWUROOHU  
6,7)/&  
 ?  ? ? ?  ? ? ?  ? ? ?  ? ? ?  ? ? ?  ? ? ?  ? ? ?  ? ? ?  ? ? ?  ? ? ? ?
 ? ?
 ? ?
 ? ?
 ? ? ?
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 ? ? ?
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
)LJ6\VWHPUHVSRQVHVRIWKHIHHGEDFNFRQWUROV\VWHPVIRUWKHDWUDLQLQJUHIHUHQFHWUDMHFWRU\EWHVWLQJUHIHUHQFH
WUDMHFWRU\
7\SH)X]]\0RRQ/DQGLQJ6\VWHP
,QWKLVVHFWLRQZHZLOOUHSUHVHQWWKHGHVLJQDQGSHUIRUPDQFHHYDOXDWLRQRIWKH7)X]]\0RRQ/DQGLQJ6\VWHPIRUWKH
JDPH/XQDU/DQGHU/XQDU/DQGHULVRQHRIWKHPRVWFORQHGJDPHV>@LQWRVHYHUDOSODWIRUPVZKLFKLVDYHFWRUPRQLWRU
EDVHGDUFDGHJDPHILUVWO\UHOHDVHGE\$WDULLQWKHODWHV7KHJDPHORJLFRIWKH/XQDU/DQGHUJDPHLVWRFRQWURO
WKHHQJLQHRIWKHVSDFHVKLSLQWKH[\FRRUGLQDWHV\VWHPVXFKWKDWWRODQGRQWKHGRFNVRIWO\>@7KHSOD\HUFDQ
DUUDQJHWKHVSDFHVKLS¶VDQJXODUURWDWLRQE\SUHVVLQJWKHULJKWRUOHIWDUURZNH\VRQDFXPXODWLYHEDVLV7KHSOD\HUFDQ
DOVRSURGXFHWKUXVWDJDLQVWWKHJUDYLW\E\SXVKLQJWKHVSDFHEDUNH\7KHGLUHFWLRQRIWKHIRUFHREYLRXVO\GHSHQGVRQ
WKHVSDFHVKLS¶VDQJXODUSRVLWLRQ>@>@
 ?  ? ?  ? ?  ? ?  ? ?
 ?
 ?
 ? ?
 ? ?
 ? ?
+
/
ሺE?E?ǡ E?E?ሻ
E?
E? E?E? E?EsE?ሺE?ሻ
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
)LJ,OOXVWUDWLRQRIWKHJDPHHQYLURQPHQWRI/XQDU/DQGHU
*DPH6SDFH
,QWKLVVWXG\ZHZLOOXVHWKH0DWODEFORQHRIWKH/XQDU/DQGHUWKDWFDQEHIRXQGLQ>@7KHJDPHSDUDPHWHUVRIWKH
JDPHVSDFHDUHLOOXVWUDWHGLQ)LJDQGGHILQHGDVIROORZV
x :RUOGKHLJKWሺܪሻLVIL[HGWRDYDOXHRI ? ?XQLWV
x :RUOGOHQJWKሺܮሻLVIL[HGYDOXHRI ? ?XQLWV
x 7KHWHUUDLQLVGHILQHGDQGJHQHUDWHGZLWKUDQGRPO\JHQHUDWHGVLQXVIXQFWLRQV,Q)LJOLJKWJUD\EDVHPHQWVGHILQH
WKHEDVLFWHUUDLQZKLFKLVDOVRREVWDFOHVWREHDYRLGHGE\WKHSOD\HU2QWKHRWKHUKDQGWKHGDUNJUD\RQHVRQO\
SURYLGHDUHDOLVWLFJDPHHQYLURQPHQWWKXVDUHQRWREVWDFOHV
x 3RVLWLRQRIWKH'RFNሺݔH?ǡ ݕH?ሻLVWKHUHIHUHQFHSRLQWRUWKHWDUJHWSRVLWLRQIRUODQGLQJRQ[\FRRUGLQDWHV7KH[
D[LVLVJHQHUDWHGDVUDQGRPO\ZKLOHWKH\D[LVGHSHQGVRQWKHUDQGRPO\JHQHUDWHGOLJKWJUD\WHUUDLQ
x 3RVLWLRQRIWKH6SDFHVKLSሺݔH?ǡ ݕH?ሻLVWKHSRVLWLRQRIWKHVSDFHVKLSRQ[\FRRUGLQDWH,QWKHVWDUWRIWKHJDPHWKH
[D[LVSRVLWLRQRIWKHVSDFHVKLSLVUDQGRPO\DVVLJQHGLQWKHUDQJHRIWKHZRUOGOHQJWKሺܮሻZKLOHLWV\D[LVSRVLWLRQ
LVVHWWRD ? ?XQLWV
x 6SHHGRIWKH6SDFHVKLSሺݒH?ǡ ݕH?ሻGHILQHVWKHOLQHDUVSHHGRIVSDFHVKLSLQ[\WKHFRRUGLQDWHV\VWHP
x *UDYLWDWLRQDOFRQVWDQWሺ݃ሻKDVDGHIDXOWYDOXHDVVLJQHGDV ?Ǥ ?XQLWVSHUIUDPH
x 7KHDQJXODUSRVLWLRQRIWKH6SDFHVKLSሺߠሻLVWKHDQJOHEHWZHHQWKHVSDFHVKLS¶VGLUHFWLRQDQG\D[LV7KHDQJOH
FDQEHFRQWUROOHGZLWKULJKWDQGOHIWDUURZNH\VE\SOD\HU
x 7KUXVWSRZHUሺܶሻGHILQHVWKHWKUXVWIRUFHWREHHPSOR\HGWRWKHVSDFHVKLSHQJLQHDQGLVFRQWUROOHGE\WKHSOD\HU
x )XHO൫׬ ܶ൯GHILQHVWKHPD[LPXPWRWDOWKUXVWSRZHUWKDWFDQEHFRQVXPHGE\SOD\HU
,QWKLV0DWODEFORQH>@WKHJDPHHQGVZKHQ
 7KHVSDFHVKLSVWRXFKHVKLWVWKHWHUUDLQZLWKIDLOXUH
 7KHVSDFHVKLSFRQVXPHVPRUHWKDQ ? ? ?XQLWIXHOEHIRUHDVXFFHVVIXOODQGLQJZLWKIDLOXUH
 7KH(XFOLGHDQGLVWDQFHEHWZHHQWKHVSDFHVKLSDQGWKHGRFNLVOHVVWKDQ ?XQLWVZLWKVXFFHVVIXOODQGLQJ
0RUHRYHUZH KDYH DGGHG WKH IROORZLQJ FRQGLWLRQV IRU D VXFFHVVIXO ODQGLQJ WR PDNH WKH JDPHPRUH UHDOLVWLFZLWK
SURYLGLQJVRIWODQGLQJFRQGLWLRQV
 9HUWLFDOYHORFLW\ሺݒH?ሻPXVWEHOHVVWKDQെ ?Ǥ ?ZKHQWKHVSDFHVKLSKDVODQGHG
 7KHDQJXODUSRVLWLRQRIWKHVSDFHVKLSሺߠሻPXVWEHEHWZHHQሾെߨȀ ? ?ǡ ߨȀ ? ?ሿZKHQWKHVSDFHVKLSKDVODQGHG
E?E? ߠ
ȟݕݒݕ ȟݔݒݔ 
ݕݏ
ߠ
ܶ
*DPH
(QYLURQPHQW (UURU6LJQDO
*HQHUDWRU
ݕ݀ ݔ݀  ݔݏݔݏ
ݕݏ
',7)/& 6SDFHVKLS'\QDPLFV
',7)/&

)LJ,OOXVWUDWLRQRIWKH7\SH)X]]\0RRQ/DQGLQJ6\VWHP
7KH,QWHOOLJHQW&RQWURO6\VWHPIRU/XQDU/DQGHU
,QWKLVVHFWLRQZHZLOOFRQYHUWWKHGHILQHGJDPHVSDFHRI/XQDU/DQGHULQWRDIHHGEDFNFRQWUROSUREOHP+HUHWKH
VSDFHVKLSZLOOGHILQHDVWKHV\VWHPWREHFRQWUROOHGDQGWKHSRVLWLRQRIWKHGRFNሺݔH?ǡ ݕH?ሻWREHWKHGHVLUHGUHIHUHQFH
SRLQW5DQGRPO\JHQHUDWHGLQLWLDOVSDFHVKLSSRVLWLRQDQGWHUUDLQDQGWKHJUDYLW\ZLOOEHFRQVLGHUHGDVWKHGLVWXUEDQFHV
DQGXQFHUWDLQWLHVLQWKHFRQWUROORRS0RUHRYHUHUURUVLJQDOJHQHUDWRUZLOOFRQYHUWWKHSRVLWLRQVLJQDOVIURPWKHGRFNሺݔH?ǡ ݕH?ሻDQGVSDFHVKLSሺݔH?ǡ ݕH?ሻZLWKJDPHGLVWXUEDQFHVVXFKDV݃LQWRIHDVLEOHUHIHUHQFHVLJQDOIRUWKHFRQWUROOHUVWKDW
ZLOOGHILQHWRFRQWUROVSDFHVKLS¶VDQJXODUSRVLWLRQDQGWKUXVWSRZHUYLDDQJOHሺߠሻDQGWKUXVWሺܶሻVLJQDOV7KHUHIRUHZH
FDQGHILQHWKHSURSRVHGVWUXFWXUHLQWRWKUHHSDUWDVLOOXVWUDWHGLQ)LJ1RWHWKDWZHKDYHDOVRGHVLJQHGDQLQQHUORRS
SURSRUWLRQDOFRQWUROOHUWRVSHHGXSWKHUHVSRQVHWLPHRIDQJOHRIWKHVSDFHVKLSሺߠሻ,QDOOH[SHULPHQWVZHKDYHVHWDQG
IL[HGWKLVFRQWUROOHUJDLQDVܭH?ൌ  ?Ǥ ? ? ?


7KH6\VWHP'\QDPLFV
7KHG\QDPLFVRIWKHVSDFHVKLSDUHEDVHGRQWKHFODVVLFDOPRWLRQHTXDWLRQV7KXVWKHDFFHOHUDWLRQሺܽሻRIWKHVSDFHVKLS
DWH?H?IUDPHLQ[\FRRUGLQDWHV\VWHPFDQEHGHILQHGDVܽH?ሺ݇ሻ ൌ െ ൫ߠሺ݇ሻ൯ ܶሺ݇ሻ݀H?ܽH?ሺ݇ሻ ൌ  ൫ߠሺ݇ሻ൯ ܶሺ݇ሻ݀H? 
ZKHUH݀H?LVVDPSOLQJWLPHRIWKHJDPHZLWKDIL[HGYDOXHRI ?Ǥ ?&RUUHVSRQGLQJO\WKHYHORFLW\ሺݒሻHTXDWLRQVRIWKH
ERWKD[LVFDQEHGHILQHGDV ݒH?ሺ݇ ൅  ?ሻ ൌ ݒH?ሺ݇ሻ ൅ ܽH?ሺ݇ሻ݀H?ݒH?ሺ݇ ൅  ?ሻ ൌ ݒH?ሺ݇ሻ ൅ ܽH?ሺ݇ሻ݀H?െ ݃݀H? 
0RUHRYHUWKHSRVLWLRQRIWKHVSDFHVKLSሺݔH?ǡ ݕH?ሻFDQEHGHILQHGDVݔH?ሺ݇ ൅  ?ሻ ൌ ݔH?ሺ݇ሻ ൅ ݒH?ሺ݇ሻ݀H?ݕH?ሺ݇ ൅  ?ሻ ൌ  ݕH?ሺ݇ሻ ൅ ݒH?ሺ݇ሻ݀H? 
7KH(UURU6LJQDO*HQHUDWRU
7KHHUURUVLJQDOJHQHUDWRULVGHVLJQHGWRWUDQVIRUPWKHODQGLQJRIWKHVSDFHVKLSLQWRDFRQWUROSUREOHPE\SURYLGLQJWKH
HVVHQWLDOUHIHUHQFHVLJQDOVWRWKHFRQWUROOHUV$VWKHDLPRIWKHJDPHLVWRODQGWKHVSDFHVKLSRQWKHGRFNWKHSRVLWLRQ
GLIIHUHQFHVEHWZHHQWKHGRFNDQGVSDFHVKLSDUHXVHGWRGHILQHWKHIROORZLQJHUURUVLJQDOVȟݔሺ݇ሻ ൌ ݔH?െ ݔH?ሺ݇ሻȟݕሺ݇ሻ ൌ  ݕH?െ ݕH?ሺ݇ሻ 
1RWHWKDWWKHYDOXHVݔH?DQGݕH?DUHIL[HGWRWKHUDQGRPO\JHQHUDWHGYDOXHVDWWKHEHJLQQLQJRIWKHJDPHXQWLOWKHJDPH
HQGV
7KH,QWHUYDO7\SH)X]]\/RJLF&RQWUROOHU6WUXFWXUH
$VLWKDVEHHQDVVHUWHGWKHSOD\HUKDVWRFRQWUROWKHWKUXVWDQGDQJOHRIWKHVSDFHVKLSIRUDVXFFHVVIXOODQGLQJ,QWKLV
FRQWH[WZHZLOOGHVLJQWZR',7)/&VWRFRQWUROWKHWKUXVWSRZHUDQGDQJXODUSRVLWLRQRIWKHVSDFHVKLSWRSURYLGHD
VXFFHVVIXO ODQGLQJDV LOOXVWUDWHG LQ)LJ+HUHZHSUHIHUUHG D3'W\SH',7)/&VWUXFWXUHVLQFHDFFRUGLQJ WR WKH
VXFFHVV FULWHULD RI WKH JDPH YHORFLW\ DQGSRVLWLRQPXVWEH VPDOOHU WKDQSUHGHILQHG YDOXHV 1RWH WKDW ZHKDYHQRW
SUHIHUUHGD3,'VWUXFWXUHDVLWLVQHFHVVDU\WRHOLPLQDWHWKHVWHDG\VWDWHHUURUDFFRUGLQJWRWKHGHILQLWLRQVRIDVXFFHVVIXO
ODQGLQJSUHVHQWHGLQ6HFWLRQZLWK ?H?H?FRQGLWLRQIRUWKHJDPHHQGLQJ$VLWFDQEHVHHQIURP)LJZHHPSOR\HG
WZR3'W\SH',7)/&WRVROYHWKHWKUXVWሺܶሻDQGDQJOHሺߠሻFRQWUROSUREOHPVRIWKHOXQDUODQGHU7KH',7)/&
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